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,QWURGXFWLRQ
7KH 5HSXEOLF RI 0ROGRYD DIWHU VLJQLQJ DQG UDWLI\LQJ WKH 'HHS DQG &RPSUHKHQVLYH )UHH 7UDGH $JUHHPHQW
'&)7$ LQKDVPDQLIHVWHG WKH(XURSHDQ DVSLUDWLRQVRI WKH FRXQWU\ DQG UHFRJQL]HG WKH VWUDWHJLFYHFWRURI
HFRQRPLFDQGVRFLDOGHYHORSPHQWRULHQWDWLRQRIWKHFRXQWU\WR(XURSHDQYDOXHV
$FFRUGLQJWRWKH/LVERQ6WUDWHJ\WKHLQFUHDVLQJRIFRPSHWLWLYHQHVVRIWKH(XURSHDQ8QLRQPXVWEHEDVHG
RQPLFUROHYHOFRPSHWLWLYHQHVV
7KXV WKH LQFUHDVLQJRI WKHFRPSHWLWLYHQHVVRI WKHDJULFXOWXUDOHQWHUSULVHV IURPWKH5HSXEOLFRI0ROGRYDPXVW
EHFRPHDVWUDWHJLFREMHFWLYHERWKDWLQWHUQDWLRQDOQDWLRQDODQGORFDOOHYHO
7KH WHUPRI FRPSHWLWLYHQHVV LVYHU\RIWHQXVHGE\SROLWLFLDQV VFLHQWLVWVPDVVPHGLDEXW DQXQLTXHGHILQLWLRQ
UHJDUGLQJFRPSHWLWLYHQHVVVLJQLILFDQFHDQGRIWKHGHWHUPLQDWLRQPHWKRGVRIFRPSHWLWLYHQHVVGRHVQ¶WH[LVW
7REH FRPSHWLWLYHPHDQV WR VXFFHHG DVZHOO DVRWKHUV:HFDQ DSSUHFLDWH DQ HQWHUSULVH DVEHLQJ FRPSHWLWLYH
ZKHQGXHWRWKHDYDLODEOHFRQGLWLRQVSURGXFWLRQIDFWRUVPDQDJHULDODQGPDUNHWLQJVNLOOVILQDQFLDOUHVRXUFHVHWF
WKLV HQWHUSULVH REWDLQV D VXVWDLQDEOH DGYDQWDJH RYHU FRPSHWLWRUV E\ KLJKHU SURGXFWLYLW\ DQG RQ WKLV EDVLV ORZHU
FRVWV GLYHUVLW\ RI SURGXFWV KLJK TXDOLW\ SURGXFWV HQVXULQJ LQ WKLV ZD\ KLJKHU GLYLGHQGV IRU WKH VKDUHKROGHUV
ILQDQFLDOUHVRXUFHVIRUDEHWWHUILQDQFLQJRIWKHHQWHUSULVHDFWLYLW\DQGWKHUHPXQHUDWLRQRIWKHODERUIRUFHFRUUHODWHG
ZLWKSURGXFWLYLW\*DUUHOOL.UXJPDQɋɵɪɛɭ
7KHDJULFXOWXUDOHQWHUSULVHVXVH WKH WHFKQRORJ\ LQRUGHU WRFRPELQH WKH LQSXWVIRUSURGXFLQJRXWSXWV WKHEDVLF
REMHFWLYHEHLQJ±WKHSURILWPD[LPL]DWLRQ
7KHUHIRUHWKHSURGXFWLYLW\UHSUHVHQWVWKHFDSDFLW\RIDFRPSDQ\WRWUDQVIRUPWKHSURGXFWLRQLQSXWVLQSURGXFWLRQ
RXWSXWV
7KHSUREOHPRIFRPSHWLWLYHQHVVRIHQWHUSULVHV IURPWKHKRUWLFXOWXUDO VHFWRU LVYHU\VWULQJHQWEHFDXVH WKHUHDUH
QHFHVVDU\ FRQFUHWH VWHSV LQ WKH DJULFXOWXUDO SROLF\ RI WKH VWDWHZKLFKZLOO HQVXUH WKH VXFFHVV RI WKH KRUWLFXOWXUDO
H[SRUWHGSURGXFWLRQRQWKHLQWHUQDWLRQDOPDUNHWV
,Q WKLVFRQWH[W WKHSUREOHPRIGHWHUPLQLQJWKHFRPSHWLWLYHQHVVRIDJULFXOWXUDOHQWHUSULVHVIURPWKHKRUWLFXOWXUDO
VHFWRURIWKH5HSXEOLFRI0ROGRYDLVDWWULEXWHGDSDUWLFXODUVLJQLILFDQFH
,QSUHVHQWDZLGHVSUHDGPHWKRGLQGHWHUPLQLQJWKHPHDVXUHPHQWRIWKHSDUWLDOIDFWRUSURGXFWLYLW\LVWKHPHWKRG
EDVHGRQWKHUHSRUWEHWZHHQWKHRXWSXW LQGH[DQGLQSXW LQGH[ WKXVGHWHUPLQLQJWKHRXWSXWVYDULDWLRQFRPSDUHGWR
LQSXWVIRUWKHDQDO\]HGSHULRGRIWLPH
2IFRXUVH WKDW WKHSDUWLDO IDFWRUSURGXFWLYLW\ LVYHU\XVHIXO LQ VRPHFDVHV IRU H[DPSOH LQDQDO\]HRI WKH ODERU
PDUNHWODQGPDUNHWEXWWKHVHLQGLFDWRUVFDQPLVOHDGWKHPDQDJHUDERXWWKHWHFKQRORJLFDOSURJUHVVRIWKHHQWHUSULVH
EHFDXVHLWGRHVQ¶WUHIOHFWVDOOWKHYDULDWLRQVUHJDUGLQJWKHXVHRIRWKHURXWSXWV
,Q WKLVFRQWH[W WKHPDLQ LGHDRI WKLV VFLHQWLILF UHVHDUFKFRQVLVWVRIGHWHUPLQDWLRQ WKH7RWDO)DFWRU3URGXFWLYLW\
7)3DVDJOREDOLQGLFDWRURIFRPSHWLWLYHQHVVDFFHSWHGE\VFLHQWLVWVIURPDOORYHUWKHZRUOG7KHGHWHUPLQDWLRQRI
7)3 RI WKH HQWHUSULVHV IURP WKH KRUWLFXOWXUDO VHFWRU ZLOO JLYH WKH SRVVLELOLW\ WR DQDO\]H WKH LQIOXHQFH RI VHYHUDO
IDFWRUV RQ FRPSHWLWLYHQHVV FKDQJH DQG WR SURSRVH VROXWLRQV RI LQFUHDVLQJ WKH FRPSHWLWLYHQHVV RI DJULFXOWXUDO
HQWHUSULVHVIURPWKHKRUWLFXOWXUDOVHFWRURIWKH5HSXEOLFRI0ROGRYD
0DWHULDOVDQG0HWKRGV
,QRUGHU WRUHDOL]H WKHVFLHQWLILF LQYHVWLJDWLRQVZHUHXVHG WKHGDWDIURPWKH1DWLRQDO%XUHDXRI6WDWLVWLFVRI WKH
5HSXEOLFRI0ROGRYDDQGDOVRWKHGDWDFROOHFWHGIURPWKHDJULFXOWXUDOHQWHUSULVHVRIWKH5HSXEOLFRI0ROGRYD
7R DQDO\]H WKH FRPSHWLWLYHQHVV RI WKH DJULFXOWXUDO HQWHUSULVHVZDV XVHG WKH VFLHQWLILF UHVHDUFKPHWKRG ±'($
'DWD(QYHORSPHQW$QDO\VLVZKLFKLVYHU\SRSXODULQHIILFLHQF\DQGSURGXFWLYLW\LQYHVWLJDWLRQRIHQWHUSULVHV'($
JLYHVSRVVLELOLW\WRHVWLPDWHWKHIURQWLHUXVLQJWKHQRQSDUDPHWULFPRGHOVRIOLQHDUSURJUDPPLQJHVWDEOLVKLQJIRUWKH
DQDO\]HG HQWHUSULVHV WHFKQLFDO HIILFLHQF\ EDVHG UDQNLQJV 7KH IRFXV LV QRW RQ WKH HVWLPDWLRQ RI WKH PHGLXP
WHFKQRORJLFDO SURGXFWLRQ IXQFWLRQ XVHG E\ DOO WKH DQDO\]HG HQWHUSULVHV EXW RQ WKH LGHQWLILFDWLRQ RI WKH PRVW
FRPSHWLWLYH HQWHUSULVHV ,Q WKLV ZD\ LV GUDZQ WKH SURGXFWLRQ IURQWLHU ZKLFK KDV DW LWV EDVH WKH EHVW SURGXFWLRQ
SUDFWLFHVDQGDOOWKHDQDO\]HGHQWHUSULVHVDUHOLQNHGWRWKLVIURQWLHU
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$VDJOREDOLQGLFDWRURIFRPSHWLWLYHQHVVZDVXVHG7RWDO)DFWRU3URGXFWLYLW\7)3EHLQJFDOFXODWHGRQWKHEDVLVRI
WKH0DOPTXLVW SURGXFWLYLW\ LQGH[ZKLFK FRQVLVWV RI WZR FRPSRQHQWV WKH LQGH[ RI WHFKQRORJLFDO FKDQJH DQG WKH
LQGH[RIWHFKQLFDOHIILFLHQF\FKDQJH&KDXGKDU\6)DUH5HWDO.QR[/RYHO&$
)RUWKHILUVW WLPHWKH7)30DOPTXLVW LQGH[ZDVLQWURGXFHGE\&DYHV&KULVWHQVHQDQG'LHZHUWLQ&DYHV
':HWDO7KH\GHILQHGWKH7)3LQGLFDWRUXVLQJWKH0DOPTXLVWLQSXWDQGWKHGLVWDQFHIXQFWLRQVRIRXWSXW
WKXVWKHUHVXOWDWLYHLQGLFDWRUEHLQJQDPHGDVWKH7)3LQGLFDWRURI0DOPTXLVW
,QWKLVFRQWH[WRGHILQHWKHSURGXFWLYLW\LQGH[RI0DOPTXLVWZHFDQDVVXPHWKDWIRUHDFKSHULRGRIWLPHW 7
WKHWHFKQRORJ\RISURGXFWLRQ PRGHOVWKHWUDQVIRUPDWLRQRILQSXWV LQRXWSXWV ZKHUH
 ( ){ }ttttt yproducecanxyxS = 

$FFRUGLQJWRVRPHDXWKRUVWKHGLVWDQFHIXQFWLRQRIRXWSXWLVGHILQHGDWWKHWLPHWXVLQJWKHHFXDWLRQ)DUH5HW
DO6KHSKDUG5:


 `VXS^`LQI^
−∈=∈= ttttttt SyxSyxyxD θθθθ 

7KXVSDUWLFXODUO\ZHFDQQRWHWKDW  ≤
ttt yxD LI
ttt Syx ∈ ,QDGGLWLRQ  =
ttt yxD LI 
tt yx 
LVDWWKHOLPLWRUDWWKHIURQWLHURIWHFKQRORJ\,QRSLQLRQRI)DUUHOWKLVKDSSHQVZKHQWKHSURFHVVRISURGXFWLRQLV
VXIILFLHQWIURPWHFKQLFDOSRLQWRIYLHZ7KLVFDQEHREVHUYHGLQWKHILJXUH
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)LJ7KH7)30DOPTXLVWLQGH[DQGWKHIXQFWLRQVRIWKHRXWSXWGLVWDQFHV
,Q ILJ LW FDQEHREVHUYHG WKDW WKHREWDLQHGSURGXFWLRQ DW WKH WLPH W LV LQWHULRU WR WKH WHFKQRORJ\ IURQWLHU RI
SURGXFWLRQDWWLPHWWKLVLVZK\ZHFDQVD\WKDW  tt yx LVQRWVXIILFLHQWO\WHFKQLFDO
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7KH 0DOPTXLVW SURGXFWLYLW\ LQGH[ KDV WKH IROORZLQJ IRUP %KDWWDFKDUMHD  &KDXGKDU\ 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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Ʌɢɫɫɢɬɫɚet al.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
7)3PD\WDNHWKHIROORZLQJYDOXHV
D7)3!WKHQLQWKHSHULRGWEHWZHHQWKHPRPHQWWDQGWZDVUHJLVWHUHGDQLQFUHDVHRISURGXFWLYLW\
E7)3 LQWKLVFDVHZDVQ¶WUHJLVWHUHGFKDQJHVDWWKHSURGXFWLYLW\OHYHO
F7)3WKHQZDVUHJLVWHUHGDGHFUHDVHRISURGXFWLYLW\
7KHGDWDSURFHVVLQJZDVSHUIRUPHGXVLQJWKHSURJUDP'($3YHUVLRQZKLFKZDVHODERUDWHGE\7LP&RHOOL
DW &HQWUH IRU (IILFLHQF\ DQG 3URGXFWLYLW\ $QDO\VLV 'HSDUWPHQW RI (FRQRPHWULFV 8QLYHUVLW\ RI 1HZ (QJODQG
$XVWUDOLDLQRUGHUWRFRQVWUXFW'($IURQWLHUVIRUWKHFDOFXODWLRQRIWHFKQLFDODQGFRVWHIILFLHQFLHVDQGDOVRIRUWKH
FDOFXODWLRQRI0DOPTXLVW7)3,QGLFHV
5HVXOWVDQG'LVFXVVLRQV
7KH KRUWLFXOWXUDO VHFWRU RI WKH 5HSXEOLF RI 0ROGRYD KDV D KLJK LPSRUWDQFH LQ WKH HFRQRPLF JURZWK RI WKH
FRXQWU\ $FFRUGLQJ WR WKH ILJXUH  D DQG E LW LV UHYHDOHG WKDW LQ  WKH KRUWLFXOWXUDO SURGXFWLRQ FRQVWLWXWHG
IURPWKHWRWDODJULFXOWXUDOSURGXFWLRQZKLFKUHSUHVHQWDQLQFUHDVHFRPSDUHGWRE\1%6
7KHKRUWLFXOWXUDOSURGXFWVDUHULFKLQYLWDPLQVDQGDUHFRQVLGHUHGKLJKYDOXHDGGHGSURGXFWVEHFDXVHWKH\JHQHUDWH
GHPDQGEHLQJDQLPSRUWDQWVRXUFHRILQFRPHIRUWKHPDMRULW\RIWKHSRSXODWLRQIURPWKHDJULFXOWXUDOVHFWRURIWKH
5HSXEOLFRI0ROGRYD
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7KXVXVLQJWKHOLQHDUSURJUDPPLQJGXDOLW\WKHUHZDVGHWHUPLQHGWKHHTXLYDOHQWHQYHORSHRIFRPSHWLWLYHQHVVRI
WKHDJULFXOWXUDOHQWHUSULVHVQDPHO\
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
:KHUH
șHIILFLHQF\SDUDPHWHU
Q±QXPEHURIIDUPHUV
<±RXWSXWYHFWRUUHSUHVHQWHGE\WKHLQFRPHIURPVHOOLQJWKHDJULFXOWXUDOSURGXFWV
;±LQSXWYHFWRU xn GLPHQVLRQDOJLYHQE\
D 6XUIDFHRIWKHDJULFXOWXUDOODQGVHIIHFWLYHO\VHHGHG
E &RVWVIRUODERXUUHPXQHUDWLRQWKRXVDQGVOHL
F &RVWVIRUVHHGVDQGSODQWLQJPDWHULDOWKRXVDQGVOHL
G &RVWVIRUFKHPLFDODQGQDWXUDOIHUWLOL]HUVWKRXVDQGVOHL
H &RVWVIRUDX[LOLDU\DFWLYLWLHVDQGLQGLUHFWFRQVXPSWLRQVWKRXVDQGVOHL
1±LVYHFWRUQGLPHQVLRQDOZLWKFRPSRQHQWV 
Ȝ±YDULDEOHRIOLQHDUSURJUDPPLQJSUREOHPZKLFKZRXOGEHVROYHG
7KHDQDO\]HRIWKHFRPSHWLWLYHQHVVRIWKHDJULFXOWXUDOHQWHUSULVHVZDVSHUIRUPHGRQWKHEDVHRIDJULFXOWXUDO
HQWHUSULVHVZKLFKSHUIRUPHGDFWLYLW\GXULQJ
7KHVWDWLVWLFDOGDWDSURFHVVLRQZDVSHUIRUPHGXVLQJWKHSURJUDP'($YHUVLRQ&RHOOL7-

7DEOH7KHFRPSHWLWLYHQHVVDQDO\]HRIDJULFXOWXUDOHQWHUSULVHVIURPWKH
5HSXEOLFRI0ROGRYDGXULQJH[WUDFWRIUHJLVWUDWLRQVIURPWKH'($3UHVXOWV

1URI
HQWHUSULVH
   



7)3
     
     
     
     
     
« « « « « «
     
     
     
     
     
« « « « « «
     
     
     
     
     
$YHUDJH     
6RXUFHHODERUDWHGE\WKHDXWKRU

7KHDQDO\]HRIWKH7)3RIWKHDJULFXOWXUDOHQWHUSULVHVIURPWKH5HSXEOLFRI0ROGRYDGXULQJUHYHDOV
WKDW WKH7)3DYHUDJHIRU WKHDQDO\]HGSHULRG LVZKLFKUHIOHFWV WKDW WKH7)3LQFUHDVHGE\ZKLFKZDV
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LQIOXHQFHG E\ WKH WHFKQLFDO HIILFLHQF\ FKDQJH ¨7( E\  7KH WHFKQLFDO HIILFLHQF\ FKDQJH UHSUHVHQWV WKH
SURGXFWEHWZHHQWKHVFDOHHIILFLHQF\FKDQJH¨6(DQGWKHSXUHHIILFLHQF\FKDQJH¨3(7KXVWKHSXUHHIILFLHQF\
FKDQJHFRQVWLWXWHGDQGWKHVFDOHHIILFLHQF\FKDQJHFRQVWLWXWHG
)URPWKHDQDO\]HRI WKHWHFKQRORJLFDOHIILFLHQF\FKDQJH¨7 GXULQJ WKHDYHUDJHRI WKLV LQGLFDWRU
FRQVWLWXWHG  ZKLFK UHIOHFWV WKDW WKH DSSOLFDWLRQ RI UHVXOWV RI WKH WHFKQRORJLFDO SURJUHVV LQ WKH SURFHVV RI
SURGXFWLRQGHFUHDVHGE\QDPHO\WKHUHDUHQRLQYHVWPHQWVPDGHLQWKHPRGHUQL]DWLRQRIWKHSDUNRIWUDFWRUV
DQGPDFKLQHU\IURPDJULFXOWXUH
)URPWKHDQDO\]HRIFRPSHWLWLYHQHVVRI WKHDJULFXOWXUDOHQWHUSULVHVIURP5HSXEOLFRI0ROGRYDXVLQJ WKH7)3
FDOFXODWLRQVIRULWLVUHYHDOHGWKDWWKHHQWHUSULVHZLWKQXPEHULVPRUHFRPSHWLWLYHFRPSDUHGWRRWKHUV
EHFDXVHWKH7)3LVHTXDOWRZKLFKUHSUHVHQWDKLJKHUYDOXHFRPSDUHGWRWKHDYHUDJHRI7)3IRU
ZKLFKLVHTXDO WR7KLV LQFUHDVLQJRI7)3ZDVHQVXUHGE\WKHWHFKQLFDOHIILFLHQF\FKDQJHE\ZKLFK
DOVRZDVGHWHUPLQHGE\WKHLQFUHDVHRIWKHVFDOHHIILFLHQF\FKDQJHE\DQGUHVSHFWLYHO\E\WKHLQFUHDVHRIWKH
SXUHHIILFLHQF\FKDQJHE\
7KHWHFKQRORJLFDOHIILFLHQF\FKDQJHIRUWKHHQWHUSULVHZLWKQXPEHUIRUWKHDQDO\]HGSHULRGFRQVWLWXWHG
ZKLFKUHIOHFWVWKDWWKHLQYHVWPHQWVLQWKHWHFKQRORJLFDOSURFHVVUHHTXLSSLQJDUHLQVLJQLILFDQW
)URPWKHDQDO\]HRIWKHHQWHUSULVHZLWKWKHQXPEHUZHFDQVWDWHWKDWKHUHDUHUHJLVWHUHGQHJDWLYHWHQGHQFLHV
RI GHYHORSPHQW EHFDXVH WKH 7)3 YDOXH ZDV HTXDO WR  ZKLFK UHSUHVHQWV D GHFUHDVH RI WKH WRWDO IDFWRU
SURGXFWLYLW\E\
7KLVVLJQLILFDQWGHFUHDVHZDVFDXVHGE\WKHGHFUHDVHRIWKHWHFKQRORJLFDOHIILFLHQF\FKDQJHE\DQGE\WKH
GHFUHDVH RI WKH WHFKQLFDO HIILFLHQF\ FKDQJH E\  7KH VFDOH HIILFLHQF\ FKDQJH GHFUHDVHG E\  7KLV
HQWHUSULVHLVQRWFRPSHWLWLYHDQGWKHUHDUHQHFHVVDU\ELJLQYHVWPHQWVWRDSSOLFDWHWKHVFLHQWLILFWHFKQLFDOSURJUHVV
7KXVZHFDQUHYHDO WKDW WKHHQWHUSULVHZLWK WKHQXPEHU LV VSHFLDOLVHG LQFHUHDOVSURGXFWLRQ RI VDOHV
LQFRPHVFRPHIURPFHUHDOVWUDGLQJDQGLWLVOHVVFRPSHWLWLYHFRPSDUHGWRWKHHQWHUSULVHZLWKWKHQXPEHUZKLFK
UHJLVWHUHGD7)3HTXDOWRZKHUHRIWKHVDOHVLQFRPHDUHIURPWKHKRUWLFXOWXUDOSURGXFWVWUDGH7KXVWKH
HQWHUSULVHZLWKQXPEHUQHHGV LQYHVWPHQWV LQ WKH WUDFWRUDQGPDFKLQHU\SDUN WRSUHYHQW WKHGHJUDGDWLRQRI WKH
WHFKQRORJLFDOSURFHVV
)URPWKHDQDO\VHRI WKHDJULFXOWXUDOHQWHUSULVHVUHYHDOHGLQ WKH WDEOHZHFDQVWDWH WKDW WKHPDMRULW\RI WKHP
KDYHWKHWHFKQRORJLFDOHIILFLHQF\FKDQJHOHVVWKDQ7KLVIDFWSURYHVWKDWWKHWHFKQRORJLFDOSURJUHVVLVQRWDSSOLHG
LQDJULFXOWXUHZKLFKLQIOXHQFHVLQDQHJDWLYHZD\WKHFRPSHWLWLYHQHVVRIWKHDJULFXOWXUDOHQWHUSULVHV
)URP WKH WRWDO  DQDO\]HG DJULFXOWXUDO HQWHUSULVHV ZHUH VHOHFWHG WKRVH HQWHUSULVHV ZLWK WKH KRUWLFXOWXUDO
IURQWLHURISURGXFWLRQFRQVWLWXWLQJDJULFXOWXUDOHQWHUSULVHVZLWKKRUWLFXOWXUDOIXQFWLRQRISURGXFWLRQ
,QWKLVFDVHWKHIXQFWLRQIRUGHWHUPLQLQJWKHFRPSHWLWLYHQHVVRIWKHDJULFXOWXUDOHQWHUSULVHVIURPWKHKRUWLFXOWXUDO
VHFWRUZLOOEHWKHVDPHDVGHVFULEHGDERYHEXWZLOOGLIIHUWKHLQSXWYHFWRUZKLFKZLOOEH xn GLPHQVLRQDOYHFWRU
JLYHQ E\ ILJ  VXUIDFH RI WKH DJULFXOWXUDO ODQGV HIIHFWLYHO\ VHHGHG FRVWV IRU ODERXU UHPXQHUDWLRQ RWKHU FRVWV
ZKLFK LQFOXGH FRVWV IRU VHHGV DQG SODQWLQJPDWHULDO WKRXVDQGV OHL  FRVWV IRU  FKHPLFDO DQG QDWXUDO IHUWLOL]HUV
WKRXVDQGVOHLFRVWVIRUDX[LOLDU\DFWLYLWLHVDQGDQGLQGLUHFWFRVWV
7KXV ZDV GHILQHG WKH ZRUNLQJ ILOH ZLWK WKH SULPDU\ GDWD WDEOH  KUGWD ZKLFK FRQWDLQV GDWD RI 
DJULFXOWXUDOHQWHUSULVHVDQGWKHILOHZLWKWKHUHVXOWVRIFDOFXODWLRQ±KURXW7KHFRPPDQGILOHGHILQLQJWKHGDWD
PDWUL[VL]HFRQWDLQVWKHQXPEHURIHQWHUSULVHVQXPEHURIRXWSXWVWKHQXPEHURILQSXWV±ZKLFKZHUH
GHILQHGLQWKHKULQVILOH7KH'($PRGHOLVRXWSXWRULHQWHG

7DEOH7KHFRPPDQGILOHKULQVRIFRPSHWLWLYHQHVVHYDOXDWLRQRIWKHKRUWLFXOWXUDOHQWHUSULVHV
IURPWKH5HSXEOLFRI0ROGRYDGXULQJ

KUGWD'$7$),/(1$0(
KURXW287387),/(1$0(
180%(52)),506
180%(52)7,0(3(5,2'6
180%(52)2873876
180%(52),13876
 ,1387$1' 28738725,(17$7('
 &56$1' 956
 '($08/7,67$*( &267'($ 0$/048,67'($ '($67$*( '($67$*( 
6RXUFHHODERUDWHGE\WKHDXWKRUXVLQJWKH'($3
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
)LJ7KHYDULDEOHVXVHGLQ'($3DQG7)3FDOFXODWLRQRIWKHDJULFXOWXUDOHQWHUSULVHVIURPWKHKRUWLFXOWXUDOVHFWRU
RIWKH5HSXEOLFRI0ROGRYD6RXUFHHODERUDWHGE\WKHDXWKRU

7DEOH7KHFRPSHWLWLYHQHVVDQDO\]HRIWKHKRUWLFXOWXUDOHQWHUSULVHVIURPWKH
5HSXEOLFRI0ROGRYDGXULQJH[WUDFWRIUHJLVWUDWLRQVIURPWKH'($3UHVXOWV

1URI
HQWHUSULVH
    7)3
     
     
     
     
     
     
     
     
     
     
$YHUDJH     
6RXUFHHODERUDWHGE\WKHDXWKRU

7KHDQDO\]HRIWKHFRPSHWLWLYHQHVVRIWKHKRUWLFXOWXUDOHQWHUSULVHVIURPWKH5HSXEOLFRI0ROGRYDGXULQJ
UHYHDOVWKDWWKH7)3DYHUDJHIRUWKLVSHULRGFRQVWLWXWHGWDEOHZKLFKUHSUHVHQWDQLQFUHDVHE\
IRUWKHDQDO\]HGSHULRGDQGH[FHHGVE\WKH7)3RIWKHHQWHUSULVHVIURPWKHDJULFXOWXUDOVHFWRUFDOFXODWHGIRU
WKHWRWDOYHJHWDOSURGXFWLRQ
7KXVZHFDQVWDWHWKDWWKHHQWHUSULVHVZKHUHWKHKRUWLFXOWXUDOSURGXFWLRQLVGRPLQDQWDUHPRUHFRPSHWLWLYHE\
 WKDQ WKH HQWHUSULVHV ZKHUH EHVLGH WKH KRUWLFXOWXUDO SURGXFWLRQ DOVR DUH JURZQ RWKHU W\SHV RI DJULFXOWXUDO
SURGXFWLRQOLNHFHUHDOVVXQIORZHUOHJXPLQRXVHWF
7KH LQFUHDVLQJ RI WKH 7)3 DW WKH KRUWLFXOWXUDO HQWHUSULVHV E\  ZDV LQIOXHQFHG E\ WKH LQFUHDVLQJ RI WKH
WHFKQLFDOHIILFLHQF\FKDQJHE\,QLWVWXUQWKHWHFKQLFDOHIILFLHQF\FKDQJHIRUWKHKRUWLFXOWXUDOSURGXFWLRQLV
GHWHUPLQHG E\ WKH SXUH HIILFLHQF\ FKDQJH DQG WKH VFDOH HIILFLHQF\ FKDQJH 7KXV WKH LQFUHDVLQJ RI WKH WHFKQLFDO
HIILFLHQF\FKDQJHZDVLQIOXHQFHGE\WKHLQFUHDVLQJRIWKHSXUHHIILFLHQF\FKDQJHE\
)URPWKHDQDO\VHRIWKHWDEOHLWLVUHYHDOHGWKDWWKHHQWHUSULVHZLWKQXPEHUKDVWKH7)3YDOXHHTXDOWR
ZKLFK LVPXFKPRUH WKDQ WKH7)3DYHUDJHIRUZKLFKFRQVWLWXWHG7KXV IURPWKHDQDO\]HRI WKH
VKDUH RI WKH LQFRPH LQ WRWDO VDOHV LQFRPH  RI WKH VDOHV LQFRPHV DUH IURP KRUWLFXOWXUDO SURGXFWLRQ WUDGH
HVSHFLDOO\DSSOHV7KLVLQFUHDVHRI7)3LVHQVXUHGE\WKHLQFUHDVHRIWKHWHFKQLFDOHIILFLHQF\FKDQJHE\DQG
WKHLQFUHDVHRIWKHVFDOHHIILFLHQF\FKDQJHE\7KHGHFUHDVHRIWKHWHFKQRORJLFDOHIILFLHQF\FKDQJHE\
UHYHDOVWKDWDWWKHHQWHUSULVHWKHUHLVUHJLVWHUHGWKHGHJUDGDWLRQRIWKHWHFKQRORJLFDOSURFHVV
$QDO\]LQJWKHHQWHUSULVHZLWKWKHQXPEHULWLVUHYHDOHGWKDWWKH7)3YDOXHLVHTXDOWRZKLFKUHSUHVHQWV
DGHFUHDVHRIWKH7)3E\7KHGHFUHDVHRI7)3ZDVFDXVHGE\WKHGHFUHDVHGRIWKHWHFKQRORJLFDOHIILFLHQF\
FKDQJHE\DQGDOVRWKHGHFUHDVHRIWKHSXUHHIILFLHQF\FKDQJHE\7KHVFDOHHIILFLHQF\FKDQJHGHFUHDVHG
YHU\PXFKDQGFRQVWLWXWHG7KLVFRPSDQ\QHHGVDPRGHUQL]DWLRQRIWKHSURFHVVRISURGXFWLRQ
TEΔ TΔ PEΔ SEΔ
,QSXWVYHFWRU1GLPHQVLRQDO
;;;
2XWSXWVYHFWRU<


$JULFXOWXUDOHQWHUSULVHVIURP
WKHKRUWLFXOWXUDOVHFWRURIWKH
5HSXEOLFRI0ROGRYD

6DOHVLQFRPH<
6XUIDFHRIWKHDJULFXOWXUDOODQGV
HIIHFWLYHO\VHHGHG;
&RVWVIRUODERXUUHPXQHUDWLRQ;
2WKHUFRVWV;
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
)LJ*URXSLQJRIWKHDJULFXOWXUDOHQWHUSULVHVE\WKHVKDUHRIWKHKRUWLFXOWXUDOSURGXFWLRQVDOHVLQFRPH
LQWRWDOVDOHVLQFRPHVRIHQWHUSULVHV6RXUFHHODERUDWHGE\WKHDXWKRU

$IWHUJURXSLQJWKHDJULFXOWXUDOHQWHUSULVHVZLWKKRUWLFXOWXUDOSURGXFWLRQDIWHUWKHVKDUHRIWKHKRUWLFXOWXUDO
SURGXFWLRQLQFRPHLQWKHWRWDOVDOHVLQFRPHRIWKHHQWHUSULVHVZDVHYLGHQWLDWHGWKDWZLWKWKHLQFUHDVLQJRIWKHVKDUH
RI WKH KRUWLFXOWXUDO SURGXFWLRQ VDOHV LQFRPH LQ WKH WRWDO VDOHV LQFRPHV WKHUH ZDV UHJLVWHUHG DOVR DQ LQFUHDVH RI
FRPSHWLWLYHQHVVQDPHO\DWWKHDJULFXOWXUDOHQWHUSULVHVZKHUHWKHVKDUHRILQFRPHVIURPWKHKRUWLFXOWXUDOSURGXFWLRQ
VDOHV FRQVWLWXWHGPRUH WKDQIURP WKH WRWDO VDOHV LQFRPHRI WKH HQWHUSULVHZDV UHJLVWHUHG WKHELJJHVW OHYHO RI
FRPSHWLWLYHQHVVWKHDYHUDJH7)3EHLQJHTXDOWR
$WWKHDJULFXOWXUDOHQWHUSULVHVZKHUHWKHVKDUHRIWKHKRUWLFXOWXUDOSURGXFWLRQLQFRPHLQWKHWRWDOVDOHVLQFRPHRI
WKHHQWHUSULVHVLVEHWZHHQDQGSHUFHQWWKHFRPSHWLWLYHQHVVDFFRUGLQJWRWKHILJWDNHVYDOXHVHTXDOWR
úLZKLFKUHYHDOVQRWVLJQLILFDQWGLIIHUHQFHVRIWKHDYHUDJH7)3EHWZHHQWKLVWZRDQDO\]HGJURXSV
$OVRDFFRUGLQJWRWKHILJLVKLJKOLJKWHGWKDWWKHOHVVFRPSHWLWLYHHQWHUSULVHVDUHWKRVHZKLFKKDYHWKHVKDUHRI
WKHKRUWLFXOWXUDOSURGXFWLRQ LQFRPH LQ WKH WRWDO VDOHV LQFRPHXS WR7KHDYHUDJH7)3RI WKHVHHQWHUSULVHV LV
HTXDO WRRUE\OHVV WKDQWKHHQWHUSULVHVZKHUHWKHVKDUHRIWKHKRUWLFXOWXUDOSURGXFWLRQLQFRPHLQWKH
WRWDOVDOHVLQFRPHLVRYHUSHUFHQW
&RQFOXVLRQV
$VDUHVXOWRIWKHSHUIRUPHGLQYHVWLJDWLRQVFDQEHIRUPXODWHGWKHIROORZLQJFRQFOXVLRQV
 7KH KRUWLFXOWXUDO VHFWRU RI WKH 5HSXEOLF RI 0ROGRYD FRQVWLWXWHV DSSUR[LPDWHO\ D TXDUWHU IURP WKH WRWDO
DJULFXOWXUDOSURGXFWLRQLQDOOFDWHJRULHVRIKRXVHKROGV
 7KH7)3KDVPDQ\DGYDQWDJHVQDPHO\LWLVFOHDUO\GHILQHGLWFDQEHPHDVXUHGXVLQJVWDQGDUGPHWKRGVFDQEH
FRPSDUHGLQWLPHDQGVSDFHDWGLIIHUHQWOHYHORIUHVHDUFK
 $W WKH HQWHUSULVHV IURP WKH KRUWLFXOWXUDO VHFWRU ZDV UHJLVWHUHG WKDW ZLWK WKH LQFUHDVLQJ RI WKH KRUWLFXOWXUDO
SURGXFWLRQVDOHVLQFRPHVKDUHLQWKHWRWDOVDOHVLQFRPHRIHQWHUSULVHVRYHUWKHFRPSHWLWLYHQHVVLQFUHDVHG7KH
ELJJHVWDYHUDJH7)3YDOXH±ZDVUHJLVWHUHGDWWKHDJULFXOWXUDOHQWHUSULVHVZKHUHWKHVKDUHRIWKHKRUWLFXOWXUDO
SURGXFWLRQVDOHVLQFRPHH[FHHGHG
 7KH ORZHVW FRPSHWLWLYHQHVVZDV UHJLVWHUHG DW WKH HQWHUSULVHVZKHUH WKH KRUWLFXOWXUDO SURGXFWLRQ VDOHV LQFRPH
VKDUHLQWKHWRWDOVDOHVLQFRPHRIHQWHUSULVHVFRQVWLWXWHGXSWR7KHDYHUDJH7)3RIWKHVHHQWHUSULVHVLVHTXDOWR
RUE\OHVVWKDQWKHHQWHUSULVHVZKHUHWKHVKDUHRIWKHKRUWLFXOWXUDOSURGXFWLRQLQFRPHLQWKHWRWDOVDOHV
LQFRPHLVRYHUSHUFHQW
 $W WKHPDMRULW\RI WKHKRUWLFXOWXUDO HQWHUSULVHV WKH WHFKQRORJLFDO HIILFLHQF\ FKDQJH FRQVWLWXWHG VXEXQLW YDOXHV
ZKLFK UHYHDO WKDW WKHUH LV QHFHVVDU\ WR EHPDGH VLJQLILFDQW LQYHVWPHQWV LQ WKHPRGHUQL]DWLRQ RI WKH SURGXFWLRQ
SURFHVVE\DSSO\LQJWKHUHVXOWVRIWKHVFLHQWLILFWHFKQLFDOSURJUHVV
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5HIHUHQFHV
%KDWWDFKDUMHD$,QIDQW,QGXVWU\3URWHFWLRQ5HYLVLWHG,Q,QWHUQDWLRQDO(FRQRPLF-RXUQDO;9,S
&DYHV ': &KULVWHQVHQ /5 'LHZHUW :(  7KH HFRQRPLF WKHRU\ RI LQGH[ QXPEHUV DQG WKH PHDVXUHPHQW RI LQSXW RXWSXW DQG
SURGXFWLYLW\(FRQRPHWULFDS
&KDXGKDU\6 7UHQGV LQ WRWDO IDFWRUSURGXFWLYLW\ LQ ,QGLDQDJULFXOWXUH VWDWHOHYHO HYLGHQFHXVLQJQRQSDUDPHWULF VHTXHQWLDO0DOPTXLVW
LQGH[:RUNLQJSDSHU'HOKL6FKRRORIHFRQRPLFV&HQWUHIRUGHYHORSPHQWHFRQRPLFV
&RHOOL7-$*XLGHWR'($39HUVLRQ$'DWD(QYHORSPHQW$QDO\VLV&(3$:RUNLQJ3DSHU'HSDUWPHQWRI(FRQRPHWULFV
8QLYHUVLW\RI1HZ(QJODQG$UPLGDOHS
)DUH 5 *URVVNRSI 0 1RUULV 0 =KDQJ = 3URGXFWLYLW\ JURZWK WHFKQLFDO SURJUHVV DQG HIILFLHQF\ LQ LQGXVWULDOL]HG FRXQWULHV 7KH
$PHULFDQ(FRQRPLF5HYLHZ9RO1R
*DUUHOOL6&RPSHWLWLYHQHVV\HDUVODWHU,0':RUOG&RPSHWLWLYHQHVV\HDUERRNS
.QR[ /RYHO &$ 7KH GHFRPSRVLWLRQ RI0DOPTXLVW SURGXFWLYLW\ LQGH[HV ,Q -RXUQDO RI 3URGXFWLYLW\ $QDO\VLV   .OXZHU $FDGHPLF
3XEOLVKHUVS
.UXJPDQ3&RPSHWLWLYHQHVVDGDQJHURXVREVHVVLRQ,Q)RUHLJQ$IIDLUV9ROXPH1XPEHU0DUFK$SULO
6KHSKDUG5:7KHRU\RIFRVWDQGSURGXFWLRQIXQFWLRQV3ULQFHWRQ8QLYHUVLW\3UHVV
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